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* To follow along with this tutorial, use instructions marked by » We have provided
screenshots for guidance (ordered by bracketed alphabets: [A], [B], ...)

¢ (lick in the order of the numbered-circles on the screenshots to follow this tutorial.
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« To catch up with any section of the tutorial, use the provided and the
EERIEIRENL. listed at the end of that section. For this, follow these steps:

» [A] Click on the Apps menu, and then click on the Sessions banner.

> [B] Under the Retrieve button, enter the and then click on the
Retrieve button.
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Interest.

Que nixel spans 142 bo Tracks Appso Sessions ! '

£ e | Find | All apps | -
File upload ) bo 2

: g i vs < Retri 1 upl
Gene & reglon set ave A Retrieve oad

nage sets of g .l gfVnelQDGF i e =

Genome snapshot !Tcwl,.“

< Scatter plot [make a note | e session 1]

' Split panel

g . iy browser pand I

Screenshot




1. Getting started with the EpiGenome Browser

1.1.Load the browser

» Access the browser at http://epigenomegateway.wustl.edu/browser

1.2.Select the genome assembly of interest

» For the purpose of this tutorial, please select Human hg19.
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2. Loading data on the EpiGenome Browser

2.1. Data hubs: A data hub is a collection of tracks/datasets that can be viewed on the
browser.

» [A] Click on the PUBLIC hubs (15 available) banner to view all the available
public datasets on the EpiGenome Browser.

» [B] Click on the Reference human epigenomes from Roadmap
Epigenomics Consortium banner.

» [C] This will generate a list of available hubs. Click the Load button on Roadmap
Data from GEO box. Once the datasets are loaded, exit the data hub section by
clicking on the X at the top-right of the floating window, or pressing “Esc”.

[C]

Public track hubs

human from 2 hubs

[A]

The NIH Roadmap Epigenomics Mapping Consortium was launched with the goal of producing a public
resource of human epigenomic data to catalyze basic biology and disease-oriented research. The
Consortium leverages experimental pipelines built around next-generation sequencing technologies to
map DNA methylation, histone modifications, chromatin accessibility and small RNA transcripts in stem
cells and primary ex vivo tissues selected to represent the normal counterparts of tissues and organ
Would you like to g~ to ... systems frequently involved in human disease (quoted from Roadmap website).

1 Roadmap Epigenomics Consortium
CUSTOM tracks GENOME browser »

This collection has following hubs:

Roadmap Data from GEO 2737 tracks

methylCRF tracks from Roadmap 16 tracks

The "hg19" genome has been loaded.

Public track hubs /8

Encyclopedia of DNA Elements 4251 tracks Long-range chromatin interaction experiments 73 tracks Trial datasets 3 hubs

After loading a hub, you can find the tracks in track table.
We welcome you to and publish your data as public track hubs.




3. Navigating the EpiGenome Browser

3.1.Layout of the EpiGenome Browser
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3.1.1. Dialogue box

» This box logs all the actions performed by the EpiGenome browser. It is useful for
knowing of any error encountered by the browser while performing a task.

Dialogue box

Tracks added
Stand by P

3.1.2. Resources

» This window contains links to: (i) the documentation on the browser (Wiki), (ii)
social-media discussion forums (on Google+ and Facebook) for the browser, and
(iii) the Roadmap EpiGenome Browser

Resources

| Resources ~

Wiki
Community: P13

Roadmap EpiGenome Browser

3.1.3. EpiGenome Browser




» This region contains the data tracks aligned to the genome, overlaid on gene
annotations and other annotations customized by the user.
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3.2. Navigating the genome on the EpiGenome Browser

3.2.1. Genome navigation controls

» The controls enable moving across the genome, using the zoom-in, zoom-
out, and scrolling buttons.

» Alternatively, click on the navigation box to enter the genomic coordinates
of the region of interest. Click on Go to move to the new region.
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3.2.2. Data visualization

» Numerical tracks represent the density of reads from sequencing
experiments aligned to the genome assembly.

> Track names for each track are listed on the left-hand side of the track
itself.

» On the right-hand side of the tracks is a color map, which represents the
metadata for the tracks.

» Below the numerical tracks are annotation tracks, including annotations
of genes and transposable elements.



Numerical tracks
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3.3. Searching for datasets on the EpiGenome Browser

3.3.1. Facet table: The facet table organizes all the loaded datasets into a table, to
allow the user to search for datasets using metadata terms. Here, rows
represent samples and columns represent assay types. Cells with numbers
represent the number of datasets. For example, the cell with numbers: 11/130
- here, 11 represents the number of datasets currently loaded on the browser,
while 130 represents the total number of datasets available.

» [A] To display the facet table click on the Tracks menu, and then click on the
teal-highlighted box (at the top of the floating window).

» [B] This will generate the facet table. To add more datasets, click on Fetal
Cells/Tissues and then select Fetal Brain. Click on the cell corresponding
to the Epigenetic Mark column and the Fetal Brain row to list the datasets
in this category.

» [C] To select data, first select the datasets H3K9me3 of Fetal Brain and
H3K4me3 of Fetal Brain. Then, click on the button labeled Add 2
tracks.

» To exit this floating window, click on the X at the top-right of the window, or
press Esc.
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3.3.2. Searching for data using the track search box

» [A] Click on the Tracks menu. In the search box, type Fetal Brain AND
H3K4me3, and then click on Find.

» [B] This will list all replicates of the dataset. Only one of the two boxes listed can
be clicked, since the other replicate has already been loaded (previous section
3.3.1). Click on the second H3K4me3 and Fetal Brain, and then click Add 1
track.

» Repeat this process to add one more replicate track for Fetal Brain AND
H3K9me3.
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» Click outside the floating window to get back to the browser.

% To catch up with this point of the tutorial, enter the session ID -

=12 V[e1EE17] and click on the session named - [FIEN[@ENIVIEEFERENEE =T

3.4. Configuring the EpiGenome Browser

3.4.1. Formatting the view range

» The browser width can be adjusted using the + and - buttons under
settings option (gear button). Click Set to change the browser width.

» Similarly, the width of the track names can be changed using the + and

- buttons under the settings option.

Tracks Apps oo

Browser panel width Track name width

+ — + -B3 + — +

3.4.2. Changing the height of tracks
» [A] To select multiple tracks, hold down the shift-key and click on the

names of the 4 Fetal Brain tracks that was just added. Right-click on the
yellow-highlighted track names. This will create a floating window; click the
Configure menu.

» [B] Click on the + sign repeatedly to increase the height of the tracks to
your preference.
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» Click outside this floating box to get back to the browser.

» To de-select the 4 tracks, right-click on the yellow-highlighted track names
and select Cancel multiple select.

To catch up with this point of the tutorial, enter the session ID -

SISVIeT6ET6] and click on the session named — [GREREEERERRINEAFEEL
Brain tracks

3.4.3. Re-ordering tracks

3.4.3.1. Reordering by metadata terms

» [A] To reorder the tracks based on assay type, click on Assay above
the color map.

[A]

>
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Sample

—



3.4.3.2. Reordering by click-and-drag

» Alternatively, clicking on a track name and moving that track to a
new position can also reorder tracks.

» Select the methylC-Seq of IMR90 track and move the track
above the chromHMM track.
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3.4.4. Changing the color of tracks

> [A] Select the Chip-Seq input of IMR90 tracks by right-clicking on the
track name and then click the Configure button.

» [B] Inthe Configure menu, click on the positive button and then select
the color of your choice to change the color of the track.

[A] [B]

15.61
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» Click outside this floating box to get back to the browser.

< To catch up with this point of the tutorial, enter the session ID -

1= VI016E13i16] and click on the session named — [@REREEENE) A NORIIEE
seq Input track

3.4.5. Changing the y-axis scale for tracks

» [A] Right-click on the blue color-map (under Assay metadata term) and click
on Configure, to select the four H3K4me3 tracks. Click on Configure to
change the height of the tracks.
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» [B] Click on the Y-axis scale drop-down menu and then click Fixed. This
will generate text boxes to enter the y-axis range. Enter 150 in the max text-
box. Click on apply to change the y-axis scale.

» [C] Click on the button labeled beyond threshold. This will generate a
floating window with color options; change the color to any color of your

choice.
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» Click anywhere outside the Configure box to get back to the browser.

To catch up with this point of the tutorial, enter the session ID -

SISV I01eET6] and click on the session named — SERESEEIENeNEEIEnEE
tracks
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4. Sessions: saving and retrieving browsing sessions

4.1. Saving sessions
» [A] Click on the Apps menu, and then select Session.
» [B] Enter “REMC browsing” in the dialogue box under the Save button, and then

click Save.
| spans 161 bo Tracks Appoc?
[A] B [ioprame | Ffind) All apps -: [B]

Sessions /I8

- File upload
Upload data from text files
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Gene & region set m
k Create and manage sets of genesiregions

Genome snapshot
View track at whole-genom

| . - y
Scatt lot A
e e S el ) Y Save A Retrieve Upload

©  Split panel
Create a secondary browser pane
D  Session L. P28 REMC browsin
Save and share contents

Screenshot
4 Make publication-quality image

.

4.2. Sharing links for collaboration

» To share the link of this session, click on the Link button beside the session name.
This will create a floating window with a URL that can be shared

e el 17 tracks  Link  Download

Bookmark or share this link:

http://epigenomegateway.wustl.edu/browser/?genome=hg198&session=b7uWbOzL tc&statusld=2049965932

4.3. Retrieving sessions

» Launch a new instance of the EpiGenome browser in a new window (URL.:
http://epigenomegateway.wustl.edu/browser). Select the Human hg19 genome
assembly. Click on Genome Browser >> to proceed to the browser.

» [A] Click on the Apps menu, and then select Sessions.

> [B] Enter the ID in the search box under the Retrieve button,
and then click Retrieve. This will list all the available session under this ID. Click

on [YINK

» Click on the X at the top-right of the floating window, or press Esc to get back to
the browser.

12



* This will retrieve a new session that will be used for the last section of this
tutorial. Select MLT1 to launch a new session.

* Inthis session, we will be using ENCODE datasets to analyze the cell-type
specificity of JunD binding on transposable elements.

* The MLT1 session shows the specific binding of JunD to a transposable
element, MLT1 in K562, specifically. This is corroborated by K562-specific
hypomethylation of MLT1, and GM12878-specific hypermethylation.
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5. Using Apps on the EpiGenome Browser

5.1. Matplot: Compare two or more data tracks by plotting datasets to one y-axis scale.

» [A] Select the two JunD ChipSeq tracks and right-click on any of the tracks’
names. Click on Apply matplot.

» [B] To change the color of the numerical tracks, right-click on the Matplot’s track
name, and click on Configure.

» [C] Click on the blue-box beside the K562 JunD label. Select red to change the
color of the K562-JunD binding track from blue to red.

%g-gg.lllllllllllll-ll L L IRRIR RN (T 0 §33.74
A Stanford ChipSeq K562 JunD ] B matplot wrap .l
Stanford ChipSeq K562 JunD
2 selected Stanford ChipSeq GM12878 Jun[jJ¥ -} Conﬁgure 2
=

180
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Bernstein K562 H3K4me1 2 v Apply "WOi
]

)( Cancel multiple select | C ffz-;‘;go
GM 12878 methyCRF X Remove [ ] 0 Stanford ChipSeq K562 JunD
pSeq GM12878 JunD
Stanford ChipSeq GM12878 JunD 681 l 2 red| green blue
bodblilh i b ki

maroon olive
- tomatic scale + | B
teal fuchsia slateblue 1

indigo brown crimson - }

X cancel matplot

re

e This results in a track where the ChipSeq data for JunD binding in K562
and GM12878 share the same y-axis, and can be easily compared. It is
evident from this view, that there is much more JunD binding in K562
compared with GM12878, on this MLT1 element.

728 l—,L

2
=

,,,,,,,,,,,,,,,,

e M]HIIIII\|||||I||\H|||HH|||H T T T AT I|||||I|
q "

Bomstein K562 Haka7ac

Bemstein K562 HaK4me1

s8.54
) — —— .
098
" ]H““"I |||I’|‘H|||H”|HH |‘ |” ‘”“H HII“HIH"H“"‘I“ I‘H I|H|||’I||‘II||||| |||II|I|||||H|”I‘IH || ”l ’I || | ””||”I| ||”“ ” Il || ||H| H“I”H |I‘|||||H || H|” ‘ | | H H“ IH “| |HH| IH"'” ‘|H”||||‘|||||||
0.28 || l\ ]I‘ ‘ | ‘ ”
1256
in GM12878 HaK27ac

Bemstei
JE1 " NPUR R A .. .. .- ALA.;I: e hak aaa n dadhad s ek menadafa Al e add .
[Bernstein GM12878 H3K4me1
92753 e e de AN L e e A e o — .;L e - aden Afaa A A A o a-A
matplot wrap
Stanford ChipSeq K562 JunD
tan hipSeq GM12878
nnnnnn
chrl
""""""""""" ] I | 111 [medissimi 1
aaaaaaaaaa B3 AusoBl L 15K EBEI MERsal 1 awB § B Ausd BIED BN N I CEaEN | EEER @ RE 1 L asaB BE B

ssssssss

14



» To exit from the matplot view, right-click on the matplot track name and click on
Cancel matplot.

% To catch up with this point of the tutorial, enter the session ID -

=SN[efeInl=EE e and click on the session named — [VIBEEEEIE]

5.2. Scatter plot: Correlate different datasets, across multiple genomic regions.
» [A] Click on the Apps menu and then select Scatter plot.

» [B] To select the genomic regions to plot, click on Choose a gene set button
and then click on the gene-set titled 20 TEs. To select numerical tracks to plot, first
click on the Choose track button and then select the dataset.

» [B] First select Stanford ChipSeq K562 JunD track and then select the
Stanford ChipSeq GM12878 JunD track. Click on Submit to create the plot.

[B]

[A] O

Tracks Apps— @

elspans 28 bo

B [app name | Find | All apps oz
Flle upload b
—_ U id T xt file —_—
0\ Choose a gene set | 20 TEso
Gene & region set —0.08 JTTHTRITITNT 1M
Genome snapshot | “choose track » | choose track » | [ susmr
_— Stanford ChipSeq K56... Stanford ChipSeq GM1...| [ Reset]
Scatter plot -

2 Compare two tracks over a gene set

* The resulting scatter plot shows the correlation of ChipSeq signal for JunD
binding in K562 (y-axis) and GM12878 (x-axis), wherein each transposable
element (TE) is represented by a dot. Looking closer at the scatter plot it is
evident that for most data points on the plot, the K562 ChipSeq signal is
higher than the GM12878 ChipSeq signal, for JunD.
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GM12878
Stanford ChipSeq GM 12878 Ju

5.96 100 200 300 400 47383
Stanford ChipSeq K562 JunD (X)

K562

Click on Go back button to go back and create another scatter plot.
Click on X or press Esc to exit the scatter plot app.

< To catch up with this point of the tutorial, enter the session ID -
SN[ejeIn]=e =Nl and click on the session named — [EEREREERBEEGRER|. This
contains the pre-loaded session with the 20 transposable elements
(named 20 TEs) used in this demo. Follow the instructions under Scatter
plot to create this plot.

5.3. Gene-set: Visualizing multiple genomic regions in parallel.

>

>
>

[A] To view data on multiple genomic loci at a time, click on the Apps menu and
then select Gene & region set.

[B] Select the banner labeled “20 TEs” and click on edit.

[C] Under the list of TEs, click on the change button to modify the view range. First
select the radio button for 5’ and 3’ flanking and then select the radio button for
entire gene or interval. Adjust the red downstream cursor to 2500bp. Click
anywhere outside the window to exit this window.

[D] To rename this set, enter “20 TEs — ext 2500bp” and click on Rename this
set.

[E] To view this gene-set, click on the banner of the gene set and then click “gene
set view”.

16
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This results in a tiled-view of all the TEs arranged beside each other. By
setting the same y-axis scale for the two JunD ChipSeq tracks, the K562-
specificity of JunD binding on these TEs is evident.
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To exit the gene-set view click on the Genome naV|gat|on box, which is now labeled
Showing entire set | X. This will lead back to the EpiGenome Browser.

To re-do this section of the tutorial, enter the session ID -
and click on the session named — [EEREREERBEEGER|. This contains the pre-
loaded session with the 20 transposable elements used in this demo.
Follow the instructions under Gene-set to create this plot.

To view the gene-set on the EpiGenome Browser, enter the session ID -

SN[eJeInI =6 and click on the session named — This

will lead to the gene-set view.
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5.4. Gene plot: Summarize the data distribution across multiple regions, by splitting the
regions into bins.

» [A] Click on the Apps menu. In the search box, type “Gene plot” and select the
Gene plot app.

» [B] To make a gene plot, follow these steps:

>

>

Inthe 0 — Gene set section - click on the Choose a gene set button.
Select the 20 TEs list of TEs for this analysis.

Inthe 1 — Data track section — click on the Select numerical track >>
button, and then select Stanford ChipSeq K562 JunD.

Inthe 2 — Graph type section —the box plot graph type is selected by
default. Let’s use this for now. Click the check-box beside plot average
values.

Click on the Make gene plot button to create the gene plot.

The same process can be repeated for the Stanford ChipSeq GM12878
JunD.

[A] Qne pixel spans 142 ho Tracks  Apps
Gene plot | Find | All apps ':‘ . o
Gene plot

0 - gene set
1 Choose a gene set ?075.!

1 - Data track

Select a numerical track to provide data for plotting
20 scicct numerical uack » | Stanford ChipSeq K562 JunD|

2 - Graph type  box plot | lines | gene parts | clustering

All genes and genomic intervals are tiled together, genes are always from 5'to 3'
N ] 1. end, relative to their strands. Track data of each gene are summarized into fixed
Pl + length vectors, and median value over each data point is plotted.

ﬁ Number of data points | 50 : |

Unewitn| s | BEEEE  mage with | 800 ¢
LTI §

[ 400 : |

whisker range | 1.5x of box span : joutller| hide
plot average values

3 - Rendering method

| R software on our server 3 || Click to enable Google Chart |

R software generates box plots in form of still PNG images

Google Chart generates interactive line plots
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* Comparing the two gene-plots reveals that the highest ChlP-seq signal for JunD binding
in K662 is on the TEs (data points 23-29 on the x-axis). The ChIP-seq signal for JunD
binding in GM12878 on TEs is comparable to the flanking region (data points 1-23 and
29-50).

Data value distribution
40 60 80 100 120
L 1 1 1

20

ol ¥ =
Trrrrrrrrrrrrrrvrrrrrrorrrrrrrrrrrrrrrrrrrorror— 1T
7 9 11 14 17 20 23 26 29 32 35 38 41 44 47 50

Genomic positions from 5' to 3"

GM12878
Data value distribution
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< To repeat this section of the tutorial, enter the session ID -

SN N@IeIp]=EETRE and click on the session named — [EEREFEERGEGRES .

Follow the instructions under Gene plot to create this plot.

More information:

® For more documentation and tutorials, visit:
http://epigenomegateway.wustl.edu/support/index.html

®* Follow the WashU EpiGenome Browser on

600
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